The professional work usually carried out by the dental surgeons results in developing ergonomic risk factors such as forward bends and rotated positions of the body while handling variety of tools. The successful application of ergonomics assures high productivity, avoidance of illnesses and injuries and increased satisfaction among dental surgeons. The study was carried out to find the effectiveness of ergonomics awareness training programme in minimizing the ergonomic risk factors in dental surgeons. For this purpose, one hundred and thirty dental surgeons among post graduate dental students, faculty members and private practitioners from in and around Mangalore city, Southern Karnataka District, India, with more than one year of experience were selected by using non-probability convenience sampling method. A six week of ergonomics awareness training programme for selected dental surgeons was developed and imparted during the training. In order to determine the effectiveness of ergonomics awareness training programme, a pre-tested structured dental work station observation check list was used. The result indicates that, mean post-test scores of manual material handling (0.23), physical energy demands (0.18), instruments (0.00), environment (0.00) and other musculoskeletal demands (1.35) were lower than the mean pre-test scores i.e., 1.98, 1.95, 0.14, 0.01 and 7.53 respectively. Based on the results of the study we conclude that, ergonomics awareness training programme will be effective in minimizing the ergonomic risk factors in dental surgeons.
Introduction
Dental work poses some interesting ergonomic challenges. While performing normal professional work, dental surgeons have to repeatedly change their positions like sitting and standing and at times in one position (static posture) for long periods. With a little attention and creativity, dental surgeons can improve their comfort level on the job.
A poor ergonomically designed workplace may not show immediate ill health effect, because the human body has the capacity for adapting to a poorly designed workplace or structured job. However, the compounding effect of job and workplace deficiencies will surpass the body's coping mechanisms causing musculoskeletal discomfort. Good ergonomic design of the workplace is a basic requirement for facilitating the balanced musculoskeletal health that will enable longer, healthier career, increase productivity and minimize Work-related Musculoskeletal Disorders (WMSDs) in dental surgeons [1, 2] .
Introduction of an effective and result oriented Ergonomics Awareness Training Programme (EATP) shall go a long way in minimizing the ergonomic risk factors by making the dental surgeons aware of healthy working practices along with the use of healthy environment and tools. The objective of the study was to determine the effectiveness of EATP in minimizing the ergonomic risk factors in dental surgeons.
Material and Methods
The study was conducted in two dental colleges and 20 private dental clinics in and around Mangalore city, Southern Karnataka District, India, using non-probability convenience sampling method. A hundred and thirty dental surgeons among post graduate dental students, faculty members of dental colleges and private practitioners having work experience of more than one year were selected for the study. Dental surgeons who were having moderate to severe pain on the 0-10 Numeric Pain Rating Scale were included in the study.
In order to find the effectiveness of ergonomics awareness training programme in minimizing the ergonomic risk factors in dental surgeons, a pre-test was administered by using a structured Dental Workstation Observation Check list (DWOC) [3] . Reliability for DWOC was done by using interrater reliability -Pearson's correlation coefficient (r) method and it was found to be 0.673. The DWOC consisted of manual material handling, physical energy demands, instruments, environment and other musculoskeletal demands.
A six week of EATP for selected working dental surgeons was developed to provide training. It included lecture-discussion session to impart awareness about types of WMSDs, signs and symptoms of WMSDs, contributing or risk factors of WMSDs, ergonomics and physical exercises. In addition to lecture-discussion, demonstration sessions like good postures and positions and chair side directional stretching exercises during mini breaks were arranged with the dental surgeons on one to one basis to make the EATP effective and purposeful. After six weeks of training, each dental surgeon under study was visited during their professional work to find the effectiveness of EATP by using DWOC.
Ethical clearance to conduct the study was obtained from Yenepoya University Ethical Committee. After explaining the purpose of the study, an informed consent was obtained from the participants on voluntary basis. Data were analysed using Statistical Package for Social Sciences (SPSS) version 17.0 software. The analysis was done by using Student's paired t-test and statistical significance was accepted for p < 0.05.
Results
Majority (97.7%) of mean percentage scores of ergonomic risk factor were found in the area of 'other musculoskeletal demands'. 88.7% were found in the area of 'manual material handling' and 87.4% were found in the area of 'physical energy demands'. 3.0% and 0.7% of mean percentage scores were found in the area of 'instruments' and 'environment' respectively.
In order to find the mean differences between the pre-test and post-test scores of ergonomic risk factors of dental work station, Student's paired t-test was computed are presented in Table 1 and supplementary data. The data in Table 1 show that the mean post-test scores of manual material handling (0.23), physical energy demands (0.18), instruments (0.00), environment (0.00) and other musculoskeletal demands (1.35) were lower than the mean pre-test scores i.e., 1.98, 1.95, 0.14, 0.01 and 7.53 respectively. Mean difference of manual material handling, physical energy demands and other musculoskeletal demands were found to be highly significant (p <0.001) and mean difference of instruments was found to be significant (p=0.002).
It includes any tasks which require a person to lift, lower, pull, hold or carry any object or material.
2. Physical energy demand is the capacity of a physical system to perform work. 3 . Instruments are tools used by dental surgeons for the performance of clinical tasks. 4. Refers to the dental workstation which consists of temperature, light, noise, instruments and vibration etc., surrounded by the working environment of dental surgeons.
Refers to the physical demands of work activities carried out by dental surgeons which include force, repetition, duration, work postures and local contact stresses.

Discussion
The design of the working environment of the dental surgeons that has to be adapted both for the patient and for the dental surgeon's requirements can be conceived only after establishing a correct relationship between the dental surgeons and the patients. Most dental surgeonswork with the patient seated in a reclining position and work is usually carried out while seated on a working stool with elevated and unsupported arms, frequently away from the body. In addition the visual adjustments, accuracy and handling of variety of tools during the work result in developing ergonomic risk factors [4] .
Current Trends in Ergonomics
The current study revealed that the ergonomic risk factors in the dental workstation showed that majority (88.3%) of the dental surgeons had to 'twist at the waist to handle instruments' followed by 'bending at the waist to handle instruments' (86.3%). However majority (72.7%) of dental surgeons expressed that due to 'high demand in job, they need increased rest in between to avoid excessive fatigue'. 95.7% of them felt that 'manual jobs require frequent, repetitive motions' followed by 'work postures require frequent bending of the neck' (95.0%).
Similar observations have been reported from other studies [5, 6, 7] , which indicated that physical load; prolonged abnormal posture and repetition are risk factors which may contribute to WMSDs. Several studies [8, 9, 10] showed that dentistry is physically demanding profession and reported that dental surgeons sit with their heads bent forward in constrained positions for long periods, which coincides with their perception of high physical load at work.
The study revealed that the ergonomic risk factors in the dental work station showed that mean difference of manual material handling, physical energy demands and other musculoskeletal demands were found to be statistically highly significant (p<0.001), whereas mean difference of instruments was found to be statistically significant (p=0.002).
In most of the studies [11] the dental surgeons are reported to be relatively inactive and a limited number of them use one or other form of physical exercises and ergonomic advices to benefit from the same. Thus there is a scope for further decreasing the prevalence and severity of WMSDs by performing regular specific exercises [12, 13] . The physiotherapy advice included posturecorrection, ergonomic advice and physical exercises such as stretching exercises, strengthening exercises, aerobic exercises and stress reduction exercises.
An ergonomic systems approach to interventions, focusing on the worker and also on factors within the work organization, appears to be most effective to reduce WMSDs [14] . According to some studies, improvement in the ergonomics of the dental equipment has not served to reduce the incidence of MSDs [15] . The aetiology of musculoskeletal disease is multifactorial, with the involvement of biomechanical, individual and psychosocial factors related to work. Consequently, the preventive strategy must be multifactorial and not only focused on ergonomics. Any useful study on MSDs among dental surgeons should include an analysis of preventive strategies. These strategies in turn should focus on the following areas: ergonomics, breaks at work, general health and physical exercise [16, 17, 18] .
The findings of the study showed that mean post-test scores of working environment with specific reference to dental workstation on five areas of ergonomic risk factors were lower than the mean pre-test scores indicating thereby the effectiveness of the EATP. Further the EATP also helps in minimizing the ergonomic risk factors which are associated with the dental workstation.
The findings of the current study are supported by other studies [16, 17, 19] which indicate that the ergonomic factors to be taken into account could be summarized as: support of the upper limbs, use of instruments with large handles and working with mechanically adjustable chair having an adjustable backrest. The use of indirect vision and correct patient positioning in the dental chair to avoid awkward or forced neck postures are also important. Proper lighting and the use of systems such as magnifiers and microscopes also help to reduce fatigue and increase productivity.
Conclusion
We conclude that ergonomic risk factors significantly contribute to WMSDs among dental surgeons. This study also revealed that ergonomics awareness training programme helps in minimizing the ergonomic risk factors in dental surgeons.
